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Bef ore HAI RSTON, JERRY SM TH, and CARM CHAEL, Admi nistrative
Pat ent Judges.

HAI RSTON, Adnini strative Patent Judge.

DECI SI ON ON APPEAL

This is an appeal fromthe final rejection of clains 1

through 14. In an Amendnent After Final (paper nunber 15), claim

! Application for patent filed January 19, 1993.
1
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3 was anended. In an Advisory Action (paper nunber 16), the
exam ner indicated that the anmendnment had the effect of
overcom ng the indefiniteness rejection of claim3, and that
claim3 was allowed. Accordingly, clainms 1, 2 and 4 through 14
remai n before us on appeal.

The di scl osed invention relates to a power diode that has a
base zone that is divided into at |east two diode regions. The
first region of the base zone is of a first predeterm ned
t hi ckness, and is dinensioned for a given bl ocking voltage. The
second region of the base zone is of a second thickness that is
greater than the first predeterm ned thickness by at |east a
factor of 1.4. The first diode region has a first area and a
first mnority carrier lifetime, and the second di ode regi on has
a second area and a second mnority carrier lifetime. The diode
region areas are dinmensioned such that a forward current flow ng
through the first diode is greater than a forward current flow ng
t hrough the second di ode by at | east a factor of 2. According to
t he di sclosed and cl ai nmed invention, a greater anount of forward
current flows through the first diode region because it is
t hi nner than the second di ode region.

Claiml is the only independent claimon appeal, and it

reads as foll ows:
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1. A power diode, conprising:

at | east one sem conductor body having a base zone of a first
conductivity type and a given doping |evel, a cathode zone of the
first conductivity type and a doping | evel higher than the given
doping level, and an anode zone of a second conductivity type
opposite the first conductivity type and a dopi ng | evel higher
than the given said base zone having at least a first region with
a first predeterm ned thickness and being di nensi oned for a given
bl ocki ng voltage and a second region with a second thickness
bei ng greater than the first predeterm ned thickness by at |east
a factor of 1.4,

the first region formng a base zone of a first diode and the
second region formng a base zone of a second diode, said first
di ode having a first area and a first mnority carrier lifetine,
t he second di ode having a second area and a second mnority
carrier lifetinme, said areas being di nensioned such that a
forward current flowi ng through said first diode is greater than
a forward current flow ng through said second di ode by at |east a
factor of 2.

The reference relied on by the exam ner is:
Naito et al. (Naito) 0, 103, 138 Nov. 19, 1987

(Eur opean Patent Specification)

Clainms 1, 2 and 4 through 12 stand rejected under 35 U.S. C
8§ 102(b) as being anticipated by Naito.

Clains 1, 13 and 14 stand rejected under 35 U S.C. §8 103 as
bei ng unpat ent abl e over Naito.

Ref erence is nade to the brief and the answer for the
respective positions of the appellants and the exam ner.

OPI NI ON
We have carefully considered the entire record before us,

and we will reverse all of the rejections.
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The exam ner indicates (Final rejection, pages 3 and 4) that
Figure 3 in Naito discloses a sem conductor diode that conprises:
a base zone 42 of a first conductivity type [n-], and of a given
doping level; a cathode zone 51 of the first conductivity type
[n+], and of a doping |evel higher than the given doping |evel;
an anode zone 31 and 32 of a second conductivity type [p and p+,
respectively] opposite to the first conductivity type, and of a
dopi ng I evel higher than the given doping level; a first region
[ between zone 32 and the interface of zones 41 and 42] with a
first predeterm ned thickness [3um, and being "inherently
di mensi oned for a given blocking voltage;" and a second regi on
[ between zone 31 and the interface of zones 41 and 42] with a
second thickness [6un] being greater than the first predeterm ned
t hi ckness by at least a factor of 1.4. According to the exam ner
(Final rejection, page 4), "the first region formng a base zone
of afirst diode (I1l) and the second region form ng a base zone
of a second diode (1), said first diode having a first area and a
first mnority carrier lifetinme, the second di ode having a second
area and a second mnority carrier lifetine, said area being
i nherently di mensi oned such that forward current flow ng through
said first diode is greater than a forward current flow ng

t hrough said second diode by at least a factor of 2." In other
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words, the examner is of the opinion that Naito, like the

di scl osed and clainmed invention, has a forward current flow ng
through the first diode (wth the thinner base region under zone
32) that is greater than the forward current flow ng through the
second diode (with the thicker base region under zone 31).

In Naito, the p-type layer 3 [anode zone] is conposed of "a
first portion 31 which is thin in thickness and |low in
concentration and second portions 32 which have a higher
concentration than the first portion 31 and are formed nore
deeply than the first portion 31" (page 3, lines 33 through 36).
As a result of these inmpurity concentrations, when a positive
voltage is applied to the anode electrode 1 with respect to the
cat hode electrode 2 to create a forward bias condition, "the nmain
current flows mainly through the first |lamnated structure |
wherein the first portion 31 serves as one of the emtters”
(enphasi s added) (page 4, lines 7 through 9). Naito further
di scl oses that:

When the first lamnated structure | thus becones the

main current path, mnority carriers contribute to

operation between the first portion 31 and the anode

el ectrode 1 because the diffusion potential is |ow and

the first portion 31 is thin. And the barrier between

the first portion 31 and the anode el ectrode is not an

obstacle to the carrier novenent (enphasis added) (page
4, lines 9 through 12).
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In view of the foregoing, it is evident fromthe disclosure
of Naito that the forward current flow ng through the second
diode is greater than the forward current flow ng through the
first diode because the first portion [zone] 31 is thinner than
portion [zone] 32, and because the diffusion potential of portion
[zone] 31 is |lower than the diffusion potential of portion [zone]
32. To be nore exact, Naito has nore forward current flow ng
t hrough the thicker base region (i.e., the region under
portion/zone 31) in the second di ode than through the thinner
base region (i.e., the region under portion/zone 32) in the first
di ode. Such a forward current flowin Naito is opposite to the
claimed greater forward current flow through the thinner base
region in the first diode.

In view of the foregoing, the exam ner has m stakenly
concluded that the areas of the Naito diode device are inherently
di mensi oned such that "a forward current flow ng through said
first diode is greater than a forward current flow ng through
said second diode by at least a factor of 2" (claim1). The
claimed forward current flows can never occur in Naito. It is
for this reason that we are reversing the 35 U S.C. § 102(b)
rejection of clainms 1, 2 and 4 through 12, and the 35 U S.C

8 103 rejection of clainms 1, 13 and 14.



Appeal No. 96-0341
Appl i cation 08/ 005, 760



Appeal No. 96-0341
Appl i cation 08/ 005, 760

DECI SI ON
The deci sion of the examner is reversed because all of the
rejections of record have been reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT
JERRY SM TH

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

JAMVES T. CARM CHAEL
Adm ni strative Patent Judge
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